Abstract
Introduction
Yang et al. (2017) . Furthermore, the temperature time series measured by the SOS-Argo ( Figure   127 S1) shows no significant intrusions of fronts/eddies, and the continuity of water mass during the 128 study period also allows us to use this simplified model that ignores horizontal processes.
129
We define ANCP as the flux of organic carbon that escapes the "upper ocean" after a 130 complete seasonal cycle. To be consistent with this definition NCP is integrated vertically from 131 the surface ocean to the winter mixed layer depth, which in this location is roughly equal to the 132 pycnocline depth. Because internal waves cause a 10 to 20 meter variation in the depth of density 133 surfaces in this location, we used the annual mean pycnocline depth as the base of the modeled (1)
142
F A-W is calculated only for the mixed layer box, using the a gas exchange model that includes 143 both diffusion and bubble processes (Emerson and Bushinsky, 2016; Liang et al., 2013) . With ). This value is converted from oxygen to carbon production 157 (i.e. ANCP) using a constant oxygen to carbon ratio of 1.45 (Hedges et al., 2002) .
158
The uncertainty of ANCP was estimated using a Monte Carlo approach. Confidence 
DIC mass balance model

164
We used a similar mass balance model for DIC, in which the base of the modeled "upper 165 ocean" is set to the annual mean pycnocline depth (the same as the oxygen mass balance model).
166
This choice of the upper ocean depth distinguishes this model from the mixed layer model used
167
in Fassbender et al. (2016) . Fluxes at the base of the upper ocean in our model use DIC 168 gradients, diapycnal eddy diffusion coefficients, and upwelling velocities determined at the mean 169 pycnocline depth while Fassbender et al. (2016) used the values at the bottom of the mixed layer.
170
Because the OSP surface mooring provided only the mixed layer DIC data, we assumed that there is no annual net DIC change in the depth region between the mixed layer and the annual undersaturated for the rest of the year (Figure 4c ).
219
The evolution of salinity normalized DIC in the mixed layer determined by the OSP 220 mooring is presented in Figure 4d 
Annual Net Community Production
225
All the terms of the oxygen mass balance calculation in each year are presented in Table   226 2a. The ANCP results (2.4 ± 0.6, 0.8 ± 0.4, 2.1 ± 0.4 and 1.6 ± 0.4 mol C m -2 yr -1 , with a mean 227 value of 1.7 ± 0.7 mol C m -2 yr -1 ) indicate that ANCP initially decreased after warmer water 
234
If we integrate the ANCP from the ocean surface to the depth of the mixed layer
235
(ANCP mixed layer in Table 2a ) instead of to the annual mean depth of the pycnocline, the results are 236 higher ( 3.4, 1.3, 2.3 and 2.3 mol C m -2 yr -1 , with a mean value of 2.4 ± 0.9 mol C m -2 yr -1 ).
237
While the mean value is higher because it includes some organic carbon flux that is degraded 238 between the mixed layer and pycnocline in summer, the annual trend, in which ANCP is 239 significantly lower in year two , is the same as that in which ANCP values were 240 determined for the depth interval above the pycnocline.
241
In comparison, ANCP values determined from DIC mass balance are 2.0, 2.1, 2.6, 3.0 242 mol C m -2 yr -1 , with a mean value of 2.4 ± 0.5 mol C m -2 yr -1 (Table 2b ). The mean value is 243 similar within the errors of the value determined from the oxygen mass balance (1.7 ± 0.7 mol C 244 m -2 yr -1 ) but there is no significant change between the second year (2013-14) and those before 245 and after. The somewhat higher value could be due to the assumption we made about DIC 246 change below the mixed layer or because we neglected horizontal advection (See Discussion). Although the ANCP are integrated to the same depth in our oxygen and DIC mass 274 balance models, as mentioned in Section 3.2, the ANCP determined from DIC mass balance (4-275 year mean: 2.4 ± 0.5 mol C m -2 yr -1 ) is somewhat higher than the value determined from oxygen 276 mass balance (4-year mean: 1.7 ± 0.7 mol C m -2 yr -1 ), but still within the error of the model.
There are two possible reasons for such discrepancy. First of all, due to the lack of DIC data 278 below the mixed layer, for the DIC model we made an assumption that there is no annual net 279 DIC change in the depth region between the mixed layer and the annual mean pycnocline depth.
280
With this assumption, the ANCP from DIC mass balance is higher because it includes the 281 organic carbon that is degraded between the mixed layer and pycnocline in summer, so the 
295
As for the inter-annual changes in ANCP, the oxygen mass balance calculation shows 296 that ANCP had a significant decrease in 2013-14 and then returned to the "pre-blob" level in the 297 following years whereas ANCP calculated from DIC mass balance does not show this trend.
298
Since air-sea exchange is a large part of the flux mass balance for both oxygen and CO 2 (Table   299 2), a likely reason for this discrepancy is due to the shorter residence time with respect to gas exchange for the oxygen compared to the CO 2 saturation anomalies. were not observed by using the DIC mass balance approach. Alternatively, the production ratio 
Causes of ANCP decrease
318
In the following paragraphs, we analyze connections between ANCP decrease and the
319
"Blob" temperature anomaly in the context of multiple physical and biological processes, 320 including the choices of start time from which ANCP are calculated, the base depth of the 321 modeled "upper ocean", planktonic metabolism, and changes in phytoplankton community 322 composition.
Our observations began in June 2012, 10 -12 months before the positive SST anomalies.
324
To determine whether the start date for determining the ANCP values affects the results, we 325 began the time series on four different months (Table 3) . We are somewhat limited because
326
there is only about 12 "pre-blob" months before June, 2012. However, as shown in Table 3 , as 327 long as there are more "pre-blob" months than "Blob-affected" months in the 1 st year, the 328 significant ANCP decrease from 1 st to 2 nd year is still observed and the trend of ANCP variation 329 for those 4 years remains.
330
To determine whether the annual mean pycnocline depth (the white rectangles in Figure   331 4a-4c) influences the ANCP trends we calculated ANCP using the 4-year mean depth of 100 m 332 for the modeled "upper ocean". The ANCP results only change slightly (2.6, 1.0, 1. for the observed ANCP decline.
350
Having ruled out the above likely candidates, we suggest that the low phytoplankton showed that the ANCP decrease was most likely due to changes in phytoplankton abundance and 384 community composition after the "Blob" entered the area. Table 2 Annual net community production (ANCP) determined from (a) O 2 mass balance, and (b) DIC mass balance. The annually integrated fluxes for each of the important terms (columns 4-9) indicate that the air sea flux and biological production terms dominate for both tracers. Two ANCP values are given in (a): one integrated from the ocean surface to the depth of annual mean pycnocline (column 3), ANCP, and another value integrated over the depth of the mixed layer, ANCP mixed layer . Only the former is a measure of the biological organic carbon that escapes the upper ocean on an annual basis (see text). 
